WO 96/06689 



PCT/IB95/00672 



COPV 



CLAIMS 



10 



15 



20 



25 



30 



35 



1. A method of automatically inspecting matter rcr varying 
composition, comprising advancing a stream of sai/ marker 
through a detection station (131), emitting a/cetection 
medium to be active at a transverse section of/saia stream 
at said detection station (131) , wherein s4id medium is 
varied by variations in the composition of/said matter ai 
said transverse section, receiving the j/aried medium at 
receiving means (7; 107; 139), and generating detection data 
in dependence upon the variation/ in said medium, 
characterised in that said varied medium is received over 

..substantial! v_jthe._w^ 

means (7; 107; 139) which phy/icaily extends across 
substantially the width of said slream. 

2. A method accosting to cia/m 1, wherein said emitting 
occurs at a location signj/i" icantly spaced from said 
receiving means (7;\1\J7; 13 91/. 

,ng T.O claim 1 or 2, wherein said 
substantially the width of said stream. 



3. A method accqr. 
emitting occurs ove 

4 . A method accor 
transverse section 
detection zones di< 
of said stream. 

5 . A method acc 



any preceding claim, wherein said 
^rvises a multiplicity of individual 
^ibuted across substantially the width 



g to atvy_ preceding claim, wherein said 
detection mediun/ comprises electromagnetic radiation which 
irradiates s/id section, said generating including 
determining t^he . intensity of electromagnetic radiation of 
selected wavelength (s ) reflected from portions (125) of said 
stream distributed across said stream. 

6. A method according to claim 5, wherein said portions 
[125) Comprise polymer' and said selected wavelengths 
comprise a plurality of wavelength bands in the region 1.5 
micr/ns to 1.35 microns. 

i ./ A method according to claim 5 or 6, wherein said 
deceiving means (7; 107; 139) receives from said stream 
'diffusely reflected said electromagnetic radiation 
travelling substantially perpendicularly to a widthwise and 
lengthwise plane of said stream. 

3. A method according to claim 5, 6, or 7, as appended to 
claim 4, wherein said determining is performed for each 
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simultaneously . 

9. A method according no claim 5/ 6 or 7, /as appended no 
claim 4, wherein said electromagnet radiation is supplied as 
pulses to each ceieczion zone in a frequency multiplexed 
manner . / 

10. A method according to claim 5, 6/ or 7, as appended to 
claim 4, wherein said determining/ is performed for each 



detection zone in respect of a pluz^ality of said wavelengths 



in a time multiplexed manner. 



11. A method according to a- n y one 

ild/s~t~r e am" "~a~re~ 



cl aims 



to 10, 



wh erem portions 
transparent to [ s 



s a . 



id electromagnetic radiation an 



/ 



substantially 
d said 



stream is advanced \ on a supporting surface (4, 104) which is 
; --"use 1 v ^eflecAivU of said eiectromacrnetic radiation. 
A method adtotding t; 



c 
12 




o any one of claims 5 to 10, 
wherein said matt^t fcomprises laminate (125, 186) comprised 
or a first layer VI 340 and a second layer (180) underneath 
said first layer (VlV84\ and of a material having a spectrum 
of reflected saicy^lecrtromagnetic radiation significantly 
different from /uh^ or\ the material of the first layer 
(184) . 

13. A method/according to claim 12, wherein said stream of 
matter is a /continuous strip of laminate (186) advancing on 
a laminating machine and said detection data is utilised to 
control tile laminating process performed on said machine . 

14. A iriethod according to claim 13, wherein said first 
layer /(ISA) is a coating of a polymer and said second layer 
(180/- is a substrate (180) and variation in the composition 
or /said first layer (184) is detected at said detecting 
station (131) and said detection data is utilised to control 

e coating process in said machine. 

15. A method according to claim 14, wherein said variation 
m composition is variation in thickness of said first 
layer . 

16. A method according to any one of claims 1 to 12, and 
further comprising utilising said detection data to separate 
from said stream a stream fraction comprised of desired 
portions (125) of said stream. 

17. A method according to claim 16, wherein said stream 
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comprises solid, food. / 
13. A method according ~o claim 17, wherein said/solid food 
conurises hichsr-cuali~v discrete portions and i/ower-quality 
discrete portions and said detection data utilised to 
separate the stream into a higher-quality /fraction and a 
lower-crualit v fraction , one of which fractions is comprised 
of said desired portions (125) . / 

19. A method according to claim 16 as appended to claim 12, 
wherein said stream fraction comprises said laminate (125) 
as said desired portions (125) . / 

20. A method according to claim IS , wherein said stream of 
matter "is~-a stream- of- waste- Including said lamin-a-t-e- (1-2-5-)-- i-n- 

:he form of polymer-coated ^aperboard objects (125) and 
said determining /is \ solely As to whether a portion of said 
waste is or is nc 



said stream rra 
paperboard obje 
21 . A method ac 
polyethylene, sa 
wavelengths is \i 
microns . 
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A method 



polymei-coaced paperboard object. (125) , 
^g comprised of the polymer-coated 
as said desired portions (125) . 
to claim 20, wherein said polymer is 
sujostrat e is oanerboard and one of said 
a band centred on substantially 1.7 



claim 16, 19, 20, or 21, as 



cfiraing 



atjpended to claim\5\, and further comprising separating from 
said stream /by means of eddy current ejection a second 
fraction comprised of metal portions. 



23 



J 



A method according to any one of claims 1 to 4, wherein 
said detection medium comprises an electromagnetic field' 
which induces eddy currents in metal portions of said stream 
at sai/a detection station. 

24. /A method according to claim 23, and further comprising 
uti>iisina said detection data to separate from said stream a 
stream fraction comprised of said metal portions as said 



iesired portions . 
25 . A method according 



o any one or claims 19 to 21, and 
further comprising advancing said stream through a metal- 
detection station (131) including a multiplicity of metal- 
detection zones distributed across said stream, inducing 
eddv currents in metal portions of said stream at said 
metal-detection station, producing electrical signals in 
dependence on said eddy currents, and utilizing said 
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deieciicn data in the form of said eieciricai signals in 
separating from said stream a stream fraction g6mprisad of 
said metal portions as other desired portions 

26. A method according to any one of da^nyS 19 to 25, and 
further c quid rising simultaneously cycling through the 
method, including advancing through the detection station (s) 

(131) , another stream of matter, and utilizing the detection 
data obtained from said other stream fa separating therefrom 
another fraction comprised of further desirec portions. 

27. A method according to ciaiiti 26, wherein the first- 
mentioned stream and said othex stream are advanced in a 
'common" "direction "through" "sa"i"d"^'et"eict"il^^ 

claim 26, wherein the first- 
sai,4 other stream are advanced in 
di/ections through said detection 



'28. A method a 
mentioned stre 
respective opp 
station . 

29. A method a 
wherein the sep 
impinge upon sai 
the stream (s ) . 
30 - A method a 




ng to any one of claims 16 to 28, 
comprises causing air jet pulses to 
ed Dortions to force the same out of 



o claim 29, wherein said advancing 
is relatively/fast and s\id air jet pulses are relatively 
weak. 

31. A methrad according to any one of claims 26 to 28, or 
claim 2 3 or 2 9 as appended to claim 25, wherein said other 
stream oomorises the separated-out fraction (s) of the first- 
mentioned stream. 

32. /L method according to any one of claims 26 to 28', or 
claim 2 9 or 3 0 as appended to claim 26, wherein said other 
fr/ction consists predominantly of a material of a differing 
c-^bnstituencv from that of the separated-out fraction (s) of 

he first-mentioned stream. 

33. Apparatus for automatically inspecting matter for 
varying composition, comprising advancing means (4; 104; 
185) for advancing a stream of said matter, a detection 
station (131) through which said advancing means (4; 104; 
185) advances said stream, emitting means (5; 105; 138) 
serving to emit a detection medium to be active at a 
transverse section of said stream at said station (131) , 
receiving- means (7; 107; 139) at said station (131) serving 
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to receive deiecr ion medium varied by var iyfetions in the 
composition of said manner at said section and ceteczir.c 
means (14; 114; 140) serving to generate dfetection data in 
dependence utd o n the variations in said/medium, and data — 
obtaining means (15; 135 ). connected to/said detecting means 
(14; 114; 140) and serving to obtaipf said detection data 
tnererrom, characterised in that said receiving means (7; 
107) is arranged to extend physically across substantially 
the width of said stream. 

34. Apparatus according to cia/m 33-, wherein said emitting 
means (5; 105; 138) is sigiyif leant ly ' spaced from said 
receiving - me" a n s ( 7 ;~ _ 10 7"; "i~3 9 )? 

35. Apparatus according to claim 33 or 34, wherein said 
emitting mea^nsx (5; 10?; 138) is arranged to extend 
physically across Substantially the width of said stream. 

iordi/ng to claim 33, 34, or 35, wherein 




; 105) serves to emit electromagnetic 

tection medium, said detecting means 

_rving to determine the intensity of 

racLiation of selected wavelength ( s ) 
\ 

onions (125) of said stream distributed 



40 



36. Apparat 
said emitting 
radiation as 
(14; 114; 14 
electromagnet 
reflected from 
across said st^ 

37. Apparatus ac\iording\t o claim 36, wherein said emitting 
means (105)/ is arranged to -irradiate said, portions (125) 
obliquely/relative to a widthwise and lengthwise plane of 
said str/am and said receiving means (107) is arranged to 
receive from said portions (125) diffusely reflected said 
electromagnetic radiation travelling substantially 
perpendicularly to that plane. 

38 . / Apparatus according to claim 36 or 37, wherein said 
em/tting means (5; 105) comprises a multiplicity of sources 

i;105) of said electromagnetic radiation arranged to be 
/distributed across said stream. 

39. Aooaratus according to any one of claims 36 to 38, 
wherein said advancing means (4, 104) has a- stream- 
supporting- surface which is diffusely reflective of said 
electromagnetic radiation. 

40. Apparatus according to any one of claims 3 6 to 3 9 and 
included in a laminating machine, said data- obtaining means 
(135) serving to control, the laminating process performed on 
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said machine . 

41. Apparatus according co any one of ciaims/36 to 39 and 
further comprising, downstream of said detection station 
(131), separating means (116) serving co separate from said 
stream a fraction comprised of desired Portions (125) of 
said stream selected in accordance with/said detection data 
obtained . 

42. Apparatus according to claim 41/ and further comprising 
an eddy current ejection arrangement (170) serving to eject 
metal Donions from said stream. 

43. Apparatus according Z/S claim 42, wherein saxd 
- s epararing 'nfeans " ~ (11 *•)— ^ny—s^CL ~& d civ ~c u'r r e n"t "ejection- 

arrangement ( 17 OX are disposed one immediately after the 
other along, said^ aaVancing^means (104) . 

irdirfg to any one of claims 36 to 43, 




44. Apparatus 
wherein said r^ceivi 
means (7; 107) . 
45 . Ar>t>ar at us, 



means (7; 107) comprises reflecting 



cording to claim 44, wherein said 

~\\ / \ 

eflecting mean^/(107\) comprises a mirror (107) whicn is 
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substantially artuate eoncavely in a plane parallel to the 
widthwise and ^iTfrhwise plane of said stream and which is 
oniicruely inc^lnedX-to the\ former plane. 

46. Apparatus according \o claim 45, wherein said mirror 
(107) is /art of an imaginary, substantially toroidal 
surface . 

47. Ap/aratus according to claim 44, wherein said 
reflecting means (107) comprises a multiplicity of 
reflectors (107a) distributed in a row arranged to extend 
substantially rectilinearly across said stream, said 
re/lectors (107a) being differingly orientated so as to 
transmit electromagnetic radiation reflected from a 

Multiplicity of detection zones distributed across said 
stream at said transverse section. 

43. Apparatus according to any one of claims 36 to 47, and 
further comprising a polygonal mirror (108) interposed" 
between said receiving means (107) and said detecting means 
(114) and having its reflective faces arranged around an 
axis of rotation of said polygonal mirror (108) . 
49. Apparatus according to any one of claims 36 to 43, 
wherein said receiving means (7) comprises conducting means 
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(7) for conducting therealcng sale eisc:::niagne/ic 
raciacion . 

50. Apparatus according to claim 49, wnersijf said 
conducting means ( 7 ) comprises a multiplicity oiy optical 
fibres (7) having their entrances arranged to oe grrstnrmted 
across said stream. 

51. Apparatus according to any one of claims /j 6 to 50, and 
further comprising beam splitting means (1/22) interposed 
between said receiving means (107) and sai^r detecting means 
(114) for said electromagnetic radiation. 

52. Apparatus according to any one a/f claims 33 to 35, 



another emitting mean, 
electromagnetic field/ 
arranged so as to b,e di 
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wnerein" said station (131) is a metal /detection station and 
said emitting means (138) serves to Am±z an electromagnetic 
ieid, said .receiving me^rfe (13 9) comprising a multiplicity 
of electromagnetic fielid s\nsingy/de vices (139) arranged to 
be distributed across saxci si 

53. Apparatus according to k^Y one °^ claims 36 to 51,. and 
further comprising a ftfetalHdetection station (131) past 
which said advancing mearis \(104) advances said stream, 

(13\8) serving to generate an 
anbther receiving means (13 9) 
rete\ly distributed across said 
stream at said metal -detect ion station (131) and serving to 
detect metal portions of said stream advancing past said 
metal-detect ior^station (131), and metal-separating means 
(115) downstream of said metal-detecting means (139) and 

servinc to ^ecarate from said stream a fraction comprised of 

/ * • 
said metaV portions . 

54. Ar)To4ratus according to claim 52 or 53, wherein said 
emitting means (138) which serves to generate an 
electromagnetic field comprises an antenna (138) extending 
across said advancing means (104) at said metal-detection 
station (131), said advancing means (104) being situated 

etween said antenna (138) and said receiving means (139) 
for the field. 

55. Apparatus according to claim 41, 42, or. 43, or any one 
.aims 44 to 54 as appended to claim 41, wherein- said- 
advancing means (104) comprises a substantially planar 
conveying surface and said separating means (116) is carried 
by an auxiliary conveying means (127) positionabie at said 
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convening surface :o lift, said stream rrom said cp^veyinc 
surface and forward said stream :o saic separ atyiLng means 
(116) . 

56. AD^oaratus according to any one oi claims /J to oo, and 
further comprising second advancing means (1J04) serving t:o 
advance another stream of matter through/ the detection 
station(s) (131), said receiving means (7/107;139) serving 
also to receive detection medium varied hy variations in the 
composition of the matter of said jother stream at a 
transverse section of said other st/eam, said detecting 
means (14, 114; 140) serving also to generate detection data 



"in ""dependence* upon" ~tne 
said data-obtaining me 
said detection data in 
57 . Apparatus accord 
advancing means (104 
stream through • the det 
the same direction as 
advancing means (104) 
mentioned stream thro 
58. Apparatus acco/d 
mentioned advanciiVg 



fatter va: 
(15, 



espec 



no t 



is 



CtiO* 

t#at 



means 
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r/£"at"ions" Tn" said - medium, 
serving also to obtain 
said other stream, 
im 55, wherein said second 
ranged to advance said other 
station (s) 131 in substantially 
in which the first-mentioned 
s arranged to advance the first- 
the detection station (s) (131). 
to cAaim 57, wherein said first- 
(104) and said second advancing 
means (104) take /the form of a single conveyor (104). 

Q Apparatus /according to claim 53, wherein said single 
conveyor (104/ includes a single conveying belt (104) . 
D 0 . Apparatus according to claim 58 or 59, wherein said 
single c/nveyor (104) has a portion (160) extending 
therealong to keep the streams apart from each other, 
oi. Apparatus according to claim 57, wherein said second 
advancing means (104B) is arranged to advance said other 
stream through the detection station (s) 131 in substantially 
ODDosite direction to that in which, the first-mentioned 
dvancing means (104A) is arranged to advance the first- 
mentioned stream through the detection station (s) (131) . 
52. Apparatus according to any one of claims 5 6 to 61 as 
appended to claim 41, and further comprising returning means 
(164) serving to transport the separated- out fraction (s) of 
the first-mentioned stream to said second advancing means 
(1043) upstream of said- detection station (s) (131) to 
constitute said other stream*. 
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63. Apparatus according t o any one of claims 55 :o 62, 
wherein said .separating means (116) serves a^so to separate 
another fraction from said other stream, 

64. Apparatus according to claim 41, 42/£ 43, 53, or 63, 
wherein the separating means (116) comprises one or more 
rows of air jet nozzles (116) arranged/transversely of the 
advancing means (104) . 

65 . A method of automatically inspecting matter for varying 
composition, comprising advancing/a stream of said matter 
through a detection station /l 3 1 ) , irradiating with 
electromagnetic radiation comprising substantially invisible 
"electromagnetic" radiation a section of said stream at said 
station (131), scanning saijd section and determining the 
intensity of s ub S't a At i a 1/1 y invisible electromagnetic 
radiation of selected wavelength (s ) reflected from portions 
of said stream, and obt/aining detection data from said 



detection station 
is performed in re 
zones distributed 
determining is perf 
of a plurality of 



66 . A method accor 

: OTao r i 




characterised in that said scanning 
of a plurality of discrete detection 
said stream and in that said 
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ed for each detection zone in respect 
wavelengths simultaneously, 
g to \claim 65, wherein portions of 
said stream cc/mpriste polymer and said plurality of 
wavelengths combrise a. ■ plurality of wavelength bands in the 
region 1.5 microns to 1.85 microns. 

67. A methpd of separating polymer- coat ed paperboard 
objects frczfm a stream of waste, comprising advancing said 
stream th/ough a detection station (131) and separating the 
polymer/coated paperboard objects (125) from the stream, 
characterised in that at said station (131) a determination 
is m4>de, using substantially invisible electromagnetic 
radiAtion, solely as to whether a portion of said waste is 
or /Is not a polymer-coated paperboard- object (125) . 
oa . A method of automatically inspecting matter for varying 
omposition, comprising advancing through a detection 
station (131) a first stream of matter, obtaining from said 
detection station (131) first detection data as to a 
constituent of said first stream, characterised by advancing 
a second stream of matter through said, detection station 
(131) simultaneously with said first stream, and obtaining 
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from said detection station (131) second detection Vdata as 

to a constituent of said second stream. / 

59. A method according to claim 68, wherein th^f first and 

second streams are advanced in a common direction through 

said detection station (131) . / 

7C. A method according to claim 68, where/n the first and 

second streams are advanced in respective opposite 

directions through said detection station (131) . 

71. A method according to any one of/claims 68 to 70, and 

further comprising utilising the fi^st and second detection 

data to separate from the respective first and second 



'strelims" respective" :i 
said constituent of 
of said second streaift 

72. A method accoz 
fraction constitutes 

73. A method accor 
wherein said const 
substantially - the sa: 
said second stream 
74, 



£" "and" second fractions" comprised of 
irst /stream and said constituent 
spectylvely . 
t o claim 71, wherein, the first 
second stream. 

to any one of claims 68 to 72, 
t of. said first stream is of 
omDOsition as said constituent of 




tq any one of claims 68 to 72, 
of said first stream is of a 
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A method accor 
wherein said co^nst 
significantly different' composition from said constituent of 
said second stvream. 

75. Apparatus for automatically inspecting matter for 
varying composition, comprising a detection station (131) , 
first advancing means (104) serving to advance through said 
station A 131) a first stream of matter, and detecting means 
(4; 11/; 14 0) serving to produce first detection data as to 
a constituent of said first stream at said station (131) , 
ha^acterised by second advancing means (104) serving* to 
advance a second -stream of matter through said station (131) 
imult aneously with said first stream, and said detecting 
means (4; 114; 14 0) serving to produce second detection data 
o a constituent of said first stream. 
Apparatus according to claim 75, wherein the first and 
second advancing means (104) are arranged to advance the 
first and second streams through said detection station 
(131)- in a common direction. 
77. ADoaratus according to claim 76, wherein the first and 
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second advancinc means 
conveyor (104) . 

78. Apparatus according to claim 77, where!/, said single 
convevor (104) includes a single conveying belt: (104) . 

79 . Apparatus according to claim 77 or 78, wherein said 

(160) extending 

each other ♦ 



single conveyor (104) has a partition 
thereaiong to keep the streams apart fr< 



herein the first and 
re arranged to advance 
respective opposite 
directions through said detection itation (131) . ^ 
" "AOTarat us" according 7 to" any jane of claims 75 to 79, and. 



30. Apparatus according to claim 75, 
second advancing means (104A, 104B) 
zhe first and second streams i 



81 

further c o mp r i s i n e t u r n i j/g means (164) 
^aid sec 



serving to 



transport to said ^econd adv/ncing means (104) upstream of 



said station (13 
separated-out f ra 
said constituent o 



1) to\ constitute saia second stream a 
ct ion \ o£ said first stream comprised of 
fr saidj^first stream. 



82. Apparatus according! to any one of claims 75 to 81 and 

\r a $zLL at ion- emitting means (5; 105) serving 
* Radiate respective, substantially 

\ 



. ;e sections of the first and second 
.alion receiving means (7; 107) at said 
fervi^ 



epiv: 
recei^ 



to receive radiation reflected from 
ommunicate the same to said detecting 
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further comprising! 
to emit radiation 
aligned, transv* 
streams, and rag 
station (131) 
said sections /and to 
means (4; . 

83. Apparatus according to claim 82, wherein said radiation 
emitting /neans (5; 105) is so arranged as to extend across 
both of/the first and second streams. 

84. Apparatus according to claim 83, wherein said radiation 
emitting means (5; 105) comprises a row of radiation sources 
(5;/05) . 

85/: Apparatus according to any one of claims 82 to 84, 
wnerein said receiving means (7; 107) is so arranged as to 
4xtend across both of the first and second streams. 
36. Apparatus according to claim 85, wherein said receiving 
means (107) comprises radiation-reflecting means (107) . 
87. Apparatus according to claim 86, wherein said 
reflecting means (107) comprises a mirror (107) which is 
substantially arcuate concavely in a plane parallel to a 
wicthwise olane of the first and second streams and which is 
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: ormer plane. 

: o claim 87, whereir^aic mirror 

LS^ifa 11 v toroidal 



chlicruelv inclined t o the 
33. Apparatus according 
(107) is part of an 
surface , 

89. Apparatus accordlnig t: o anyone of claims 75 to 8 1 , 
wherein said det ec*j£ipg/ me^tTs (140) communicates with a 
multiplicity of met ^l^s^n sing means (139) arranged so as to 
be discretely di^itr^ibjuted across the first and second 
streams and s^^vinjb/ to/ detect metal portions constituting 
tne constituent cs ) [/or at least one of the first and second 
strec 
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